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ABSTRACT 


This report contains the biological and oceanographic data collected during five cruises in the 
central North Pacific by the Bureau of Commercial Fisheries research vessels Hugh M. Smith and 
Charles H. Gilbert. Participating scientists collected oceanographic and biological data designed to 
determine the distribution of surface water types and the associated biota, particularly skipjack tuna 
Katsuwonus pelamis (Linnaeus), The area investigated was between longitudes 155° and 170° W. at 
latitudes 15° to 26° N, 
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OCEANOGRAPHIC AND BIOLOGICAL DATA, HAWAIIAN WATERS, 
JANUARY - OCTOBER, 1959 


By 


Kenneth Sherman, Fishery Research Biologist 
and 
Robert P. Brown, Oceanographer 
Bureau of Commercial Fisheries Biological Laboratory 
Honolulu, Hawaii 


During 1959 there were five cruises in 
the central Pacific area between latitude 15° N. 
and 26° N., longitude 145° W. to 170° W. (table 
1; fig. 1) by research vessels of the Bureau of 
Commercial Fisheries Biological Laboratory, 
Honolulu, Hawaii. 


The purpose of these cruises was two- 
fold: (1) to delineate the boundaries between the 
North Pacific Central, the zone of intermediate 
salinity, and the North Pacific Equatorial water 
types2/; and (2) to monitor the seasonal Move- 
ments of those boundaries and of the associated 
marine biota, particularly the skipjack tuna, 
Katsuwonus pelamis (Linnaeus). 


The present report contains a record of 
observed physical and biological data from the 
five 1959 cruises. They are presented without 
analysis. 


FIELD PARTY PERSONNEL 


Hugh M. Smith - Robert E. K. D. Lee, Acting 
Master 
Cruise 50 
Gunter R. Seckel, Field Party Chief 
Daniel T. Yamashita, Fishery Research 
Biologist 


1/ Seckel (1961, in press) discusses the dif- 
ference between water masses, as described by 
Sverdrup et al. (1942, ch. 15), and water types. 
He states, ''The chief distinction between water 
types and masses is that the former are under 
the direct influence of the physical processes tak- 
ing place at the sea surface whereas the latter are 
not. One wouldtherefore expect relatively large 
seasonal temperature and salinity changes in the 
surface water types. The positionof their bound - 
aries would also be subject to changing wind 
stresses, so that they would not always coincide 
with the corresponding water mass boundaries." 


Arthur O. Oishi, Fishery Aid 


Cruise 51 
Herbert H. Shippen, Field Party Chief 
Walter M. Matsumoto, Fishery Research 
Biologist 
Fred Hertlein, Physical Science Aid 


Charles H. Gilbert - William T. Tanaka, Master 
Cruise 44 
Kenneth D. Waldron, Field Party Chief 
Herbert H. Shippen, Fishery Research 
Biologist 
Fred Hertlein, Physical Science Aid 


Cruise 45 

Donald W. Strasburg, Field Party Chief 

Eugene L. Nakamura, Fishery Research 
Biologist 

Reginald M. Gooding, Fishery Research 
Biologist 

Robert A. Stevenson, Jr., Fishery Re- 
search Biologist 

Heeny S. H. Yuen, Fishery Research 
Biologist 

Richard J. Hansen, Fishery Aid 


Cruise 46 

Eugene L. Nakamura, Field Party Chief 
(Sept. 15-16) 

Donald W. Strasburg, Field Party Chief 
(Sept. 17-28) 

Richard S. Shomura, Field Party Chief 
(Sept. 29-Oct. 18) 

Robert A. Stevenson, Jr., Fishery Re- 
search Biologist 

Daniel T. Yamashita, Fishery Research 
Biologist 

Howard O. Yoshida, Fishery Research 
Biologist 

Richard J. Hansen, Fishery Aid 
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Figure lb. --Vessel track of Hugh M. Smith cruise 51, Mar. 5-19, 1959. 


Figure ld. --Vessel track of Charles H. Gilbert cruise 44, Apr. 30-May 18, 1959. 


Figure lf. --Vessel track of Charles H. Gilbert cruise 45, July 15-31, 1959. 


Figure lg. --Vessel track of Charles H. Gilbert cruise 46, Sept. 29-Oct. 18, 1959. 


FIELD PROCEDURES 


Bathythermograph and Meteorological 
Observations 


Bathythermograph (BT) lowerings were 
made every 3 hours on Hugh M. Smith cruises 
50 and 51, and approximately every 30 miles on 
Charles H. Gilbert cruises 44, 45, and46. The 
observations of weather and sea at each BT low- 
ering appear in tables 2to 6. The BT slides, 
prior to deposition in the U.S. Navy Hydro - 
graphic Office, were processed at the Labora-~- 
tory by the method described by Callaway (1957). 


Weather observations were recorded at 
0000, 0600, 1200, and 1800 GCT daily. These 
data are presented in tables 7 to ll (U.S.Weath- 
er Bureau Form 1210-F). Recording and coding 
follow the "Manual of Marine Meteorological 
Observations" (U.S. Weather Bureau, 1959). 


Light Penetration and Water Color 


Secchi disc observations and Forel water 
color estimations from Hugh M. Smith cruises 
50and 51 and Charles H. Gilbert cruises 45and 
46 aretabulatedintable 12. These observations 
were taken at local apparent noon. 


Zooplankton Collections 


Of the 139 plankton hauls, 107 were 1/2- 
hour, 0- to60-m. oblique hauls at approximately 
2100 hours. In addition, 24 surface tows of 20- 
minute duration were taken during Charles H. 
Gilbert cruise 45to collect larval tunas for se- 
rological studies. On Charles H. Gilbert cruise 
46, five 1/2-hour surface hauls were takenacross 
a temperature discontinuity encountered south 
of the island of Molokai. Three oblique 0- to 
140-m. hauls were taken during Hugh M. Smith 
cruise 50 for comparison with plankton hauls 
taken at similar depths during previous cruises. 
Zooplankton sample weights are given in tables 
13-17. The major group composition for select- 
ed samples is given in table 18. 


All plankton hauls were made using a 1- 
meter net with body of No. 656 Nitex, aperture 
widths 0.66 mm., and with cod end of No. 308 
Nitex, aperture widths 0.31 mm. (King and 
Demond, 1953). 


Surface Fish School, Bird Flock, 
and Aquatic Mammal Sightings 


A watchwas maintained for surface fish 
schools, birds, and aquatic mammals during 


the daylight hours. Summaries of these obser - 
vations are presented in tables 19 to 23. 


Longline Fishing 


During four of the cruises, 25 longline 
stations were occupied. No longlining was under- 
taken during Charles H. Gilbertcruise 45. The 
longline gear used was a modification of the ll- 
hook basket described by Mann (1955), alterna - 
ting floatline lengths of 10, 5, and 0 fathoms (in 
the last case the mainline was tied directly to 
the buoy) instead of the usual 10-fathom length. 
Positions and species composition of the catch 
are presented in table 24. Common and scien- 
tific names of fish caught are listed in table 27. 


Surface Trolling 


Two lines were trolled during daylight 
hours. A summary of surface trolling results 
for the five cruises is presented in table 25. 


Tagging 


A totalof 236 skipjack were tagged with 
the all -plastic dart -type tags described: by 
Yamashita and Waldron (1958). A summary of 
skipjack tagging results is presentedin table 26. 


LABORATORY PROCEDURES 
Salinity Determination 


The surface salinity samples obtained 
at each bathythermograph lowering were ana- 
lyzed on shipboard using a modification of the 
Knudsen method (Van Landingham, 1957). A 
comparison of the shipboard andthe subsequent 
laboratory determinations showed no significant 
difference between the two. The salinity data 
are incorporated in tables 2 to 6. 


Phosphate Determination 


Surface phosphate samples werecollect- 
ed on Hugh M. Smith cruises 50 and 5l and on 
Charles H. Gilbert cruises 44 and 46. These 
samples were analyzed by the hydrazine Sul - 
phate modification of Deniges' method (King , 
Austin, and Doty, 1957). The results are in 
tables 2, 3, 4, and 6. 


Zooplankton 


For all cruises, the methods for deter- 
mining zooplankton abundance and composition 
described by King and Hida (1957) were followed 
with two exceptions: 


1. All organisms above 5 cm. in 


longest dimension, plus the nonfood2/ organisms 
2-5 cm. in longest dimension, were removed 
from the sample and not included in the weight 
or group count data. 


2. The weights of plankton expressed 
in g./1, 000 m.3 (tables 13-17) were converted 
from volumetric displacement values for Hugh M. 
Smith cruises 50 and 51 and Charles H. Gilbert 
cruise 44. No significant difference was found 
between plankton volumes determined by volu- 
metric displacement and those weighed directly 
after draining in a 56XXX grit gauze sock. This 
conclusion is based on a regression analysis in 
which 63 plankton samples ranging in displace- 
ment volume from less than 5 cc. to more than 
200 cc. were drained, weighed, and volumetri- 
cally measured by water displacement. The 
regression equation of weight on volume was 
Y = 0.9954X. The deviationfrom a theoretical 
one-to-one basis was 0. 0046 (E. C. Jones, 
personal communication). 


Five stations from each cruise, except 
Hugh M. Smith cruise 50, were selected for 
group-count analysis (phylum to order) follow- 
ing the method described by Jones (McGary, 
Jones, and Austin, 1956). For Hugh M. Smith 
cruise 50, six stations were analyzed. The 
stations chosen were situated in one of three 
water types characterized by comparatively 
high salinity (> 34.9 °/..0), intermediate salinity 
(34.5 -34.9 °/..), orlowsalinity (< 34.5 °/oo). 
The group composition and the percentage - 
occurrence of each group are presented in 
table 18. 


2/ Siphonophores, medusae, ctenophores, 
heteropods, and tunicates, as described by 
King and Hida (1957). 
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Table 1.--Cruise areas and periods 


Period, 1959 


10 


Vessel General Area 


Cruise 


50 


Hugh M. Smith 9-Feb. 


Jan. 13°N. to 23°N.; 147°W. to 170°W. 


51 March 3-March 19 


March 21-April 6 


Hugh M. Smith 14°N. to 24°N.; 146°W. to 157°W. 


15°N. to 24°20'N.; 145°W. to 162°W. 


Charles H. Gilbert 44 April 30-May 18 


May 20-June 1 


15°50'N. to 24°30'N.; 150°W. to 163°W. 
17°N. to 25°N.; 155°W. to L6Lcw. 


Charles H. Gilbert 45 July 6-July 14 


July 15-July 31 


Local Hawaiian Waters 

17°N. to 26°N.; 153°W. to 166°W. 
Charles H. Gilbert Sept. 15-Sept. 26 
Sept. 29-Oct. 18 


Local Hawaiian Waters 
I5°N., to 23'°N. 3, U53°W. to: 1167 °30"W. 
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0000 
OO08T 
007cT 
0090 


(LOD) eur 


oS “8ST 
of 6ST 


oS “LST 
07 O9T 
of T9T 
09 TIL 
06 T9T 
of CIOL 
o8°C9T 
ol €9T 
00° 79T 
oS 791 


09 SOT 
oC LIL 
00 L9T 
oS “LOT 
of “LOT 
of LOT 
09° 99T 
ol 99T 
of SOT 
00°S9T 


“M epnzsu0T 


*(d-OLZI AMSN) suoTJeAAesqo AseyIeeM Jo AreuMMS--"TT eTqGeL 


09 IZ 
0S CC 


06°27 
Py a 4 
of 12 
ol “22 
00° £2 
ol" 2% 
ol 1? 
of 12 
oL°02 
07°07 


oS 02 
oL°0Z 
07 02 
09 61 
oL*8I 
ol “LT 
06 9T 
06° 9T 
Cel! 
ol 81 


"N epngryeqT 


81/0T 
81/01 


81/01 
L1/OT 
LT/OT 
LT/O1 
LT/01 
91/01 
91/01 
91/01 
91/01 
ST/Ol 


ST/Ol 
ST/OT 
ST/OT 
41/01 
41/01 
71/01 
41/01 
€1/0T 
€1/01 
€1/O1 


6cé6t ‘978d 
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Cruise 


Hugh M. Smith 50 


Hugh M. Smith 51 


Charles H. 
Gilbert 45 


Charles H. 
Gilbert 46 


Table 12.--Light penetration and water color i/ 


15°08' 
16°39' 
21202" 
24°32' 


18°23}! 
15°26) 
14°49! 
20°28' 


19°39! 
227191 
24°03' 
252 17 
242130 
20°29' 
16757)" 


T7234! 
17°00' 
20°06' 
22:250" 
21°20" 
18°41' 
16°24' 
19°01' 


Berea Maal Ma el PPD 
1959 N. W. Sea2/ 


149°37' 
147.210" 
148°00' 
149°15' 


147°25' 
148°35' 
150°12' 
161°03' 


162°52' 
165°12' 
165°05' 
162°24' 
1522553) 
1521253) 
153'°25)' 


154°58' 
15315" 
153207" 
153°00' 
155233" 
159°14' 
160°51' 
164°04' 


1/ All observations at local apparent noon. 
2/ Sea state and cloud cover coded according to H.O. Pub. 606-c, second edition, 1956. 
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Cloud 
cover2/ 


Forel 


NWNNNK HW 
PNP WWWW 
BEPNWNEEPNN 


Secchi disc 
(meters) 


Table 13.--Zooplankton station positions and sample weights, 
Hugh M. Smith cruise 50 


Dates Position Water 
Sample 1959 = ose etwe eee oes 


Weight 


station” (g-/1,000 m.3)3/ 


1 1 17928) 154°40.2' 1,338.4 26.2 

2 1 14°41.5' 1520218 1,154.4 9.5 

3A 1 12241, 58 1502235" 1,056.8 2387 

3B 1 12°42! 150°22' 1,291.8 33.3 

5 1 13°30! 149°34.8' 1,361.2 3715 

7 1 15/243)! 149°16.2' 1,459.3 41.8 

9 1 U7 Ge 5! 148°36.5' 1,654.1 Qaee 
11A 1 172195! 147°16.3' 1,475.6 22.4 
11B 1 1721925) 147°14' 1,358.0 qi5}5 
12 1 20°20.5' 148°58' 1,403.5 peal 
13 1 21°48! 148°48.8' 1,544.7 18.1 
15 1 21198 148°01.3' T4317 19.6 
ily) 1 232138 148°22.8' 1,315.8 19.0 
19 1 232148 149°31' 1,495.7 21.4 
20 1 19°55! 15823258" 1537265 14.6 
21 1 19 255% 115324632)" L5373)2 9.5 
22 1 222521 154°30' 1,467.4 36.1 
24A 1 2125853)! 153213) 1,357.8 33.1 
24B 1 2157284 153°10' 1,610.9 27.9 
25 1 18°02.5' 156235. 5)" 1,634.2 22.6 
26 1 TST Is 159°30.6' 18.6 
27 1 2023252 162°19.8' 32.0 
28 1 19°44! 165°20! 12.8 
30 Ah 18205.2" 166°02' 2729 
31 1 16°25! 168°24.2' 41.9 
33 1 USe52e2 169°54' 32.3 
35 1 13°38! 164°55' 16.9 
36 1 15e34" 163°14' 39.8 
37 1 17°56! 160°5722" 26.3 
39 1 19°40! 159°31' 36.1 


N= 27 


Total= 679.0 
x= 25.14 


1/ Allhauls were oblique, from60 m,. to the surface, except those at stations 3B, 11B, and 24B. 
These three were oblique hauls from 140 m. to the surface; they were omitted in the averaging of 
sample weights. 

2/ All hauls were made between 1900 and 2200 hours. 

3/ Volumes determined as cc. /1, 000 m.? have been converted to g./1,000 m. 3, Jellies longer 
than 2 cm. and other organisms longer than 5 cm, are not included, 
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Table 14,--Zooplankton station positions and sample weights, 
Hugh M. Smith cruise 5] 


Date, 


1/ 


Station— 


same 


1 1 3/6 
2 1 3/7 
3 1 3/9 
4 1 3/10 
> it 3/12 
7 1 Sy/ls} 
8 al 3/14 
10 1 3/15 
11 1 3/16 
12 di 3/17 
13 1 3/18 
14 1 3/21 
17 1 3/22 
20 1 3/23 
21 1 3/24 
22 1 3/27 
23 1 3/28 
24 1 3/30 
26 1 3/31 
27 1 4/1 
31 1 4/5 


Position 


1959 2/ 


Lat. N. 


23° D8 40 | 
23°25 6122" 
24° 0155" 
23956" 
19:250)y7' 
17°44' 
14°20.0' 
1S S2 53" 
18 2a7 
2237 


22202" 
218 437.)5" 
2025 6rd" 
19°46.5' 
18°56.8' 
ZeSi Ne 
24°03 .3' 
20°18' 
USs22'58"' 
14°58' 


22°36) 


155°00' 

152°48.8' 
148°32.8' 
146°30.5' 
146°52' 

147°42 .8' 
149°06.5' 
150°49.8' 
153°°15" 

153:°50).8)" 


155°54.2' 
159279155" 
lee Zz6" 

160°48' 

1592012" 
1513 265i 
148°43.2' 
1452°29)02" 
147°09' 

1491°28..2" 


56°14" 


1/ All hauls were oblique, from 60 m. to the surface. 

2/ All hauls were made between 1900 and 2200 hours. 

3/ Volumes determined as cc. /1,000 m.3 have been converted to g./1,000 m. 3, Jellies longer 
than 2 cm, and other organisms longer than 5 cm, are not included. 

4/ Sample almost entirely composed of salps; no weight taken. 
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Water 
strained 
m. 


Weight 
(g-/1,000 m.3)3/ 


1,456.3 15.8 
173726 29 
1,451.0 35.8 
7672 Iie 5 
1,780.9 10.1 
1,198.0 BS 
1,290.3 a5 al} 
F305- 1 athe) 
1,500.4 14.0 
1,428.0 32.2 
1,709.0 29.3 
1,624.4 19.7 
1,608.0 29.9 
1,700.9 26.5 
1,386.2 51.9 
1,683.3 29.7 
1,594.8 29.5 
1,570.8 21.0 
1,841.1 27.2 
1,348.4 14.8 
2001543 Salas 


N=20 
Total=520.9 
X=26.04 


Table 15.--Zooplankton station positions and sample weights, 
Charles H. Gilbert cruise 44 


Date, 9/ Position Water 
Sample 195 9%= SES TSE 
Teena = 


Weight 
(g-/1,000 m.3)3/ 


1 
Seationn! 


3 1 158°24' 1,453.8 36.5 
4 1 159.256)" 1,417.5 3352) 

6 1 161°20' 1,808.2 39.8 

7 1 162°10' LO 7/32 15.9 

9 1 160°12' 1,520.1 23.0 
10 1 150°35\" 2,013.2 Siar) 
1l 1 150°45.5' 1,548.6 23) 
13 1 151°49.5' 1,599.6 133. 
14 1 153-119" SU 7icel Ded) 
15 aR LSA e215, a0 15.6 
17 ut 154°22' 25.4 
19 1 154°38' 15.8 
20 1 156°14.5' 9.1 
21 1 1579595) 23.6 
23 1 158°28' 32.6 
24 1 161°03' S35 7/ 
26 1 161°10' 31.8 
27 1 159°42' Dial. 
29 1 11561756155." 45.7 
30 1 153°44' 26.3 
31 1'52°38" 41.7 


rR 


155°14' 


N= 22 
Total= 526.7 
ret Pee 


1/ All hauls were oblique, from 60 m, to the surface. 

2/ All hauls were made between 1900 and 2200 hours. 

3/ Volumes determined as cc. /1,000 m. 3 have been converted to g./1,000 m.3. Jellies longer 
than 2 cm, and other organisms longer than 5 cm. are not included. 
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Table 16.--Zooplankton station positions and sample weights, 
Charles H. Gilbert cruise 45 


1 Date, 9/ Water 
Station |Sample— 1959 — Position Stnatncd 
Lat. N. Long. W. m. 


Weight 
(g-/1,000 m.3)3/ 


12 1 20°18! 158°55! 1,449.3 11.7 

2 20°18! 158°55! = ae 

3 20°18! 158°55! _ = 
13 1 18°15! 161°15! 1,128.6 32.8 

2 18°15! 161°15' a == 

3 18°15! 161°15'! =e 2S 
14 1 20°40.1! 163°41.5! 1503307 40.6 

2 20°40.1! 163°41.5! =e =: 

3 20°40.1!' 163°41.5' 2c == 
15 1 23,220)! 166°10! 1055/2! 37.0 

2 23°20! 166°10' = or 

3 23°20! 166°10! Se me 
19 1 24°25! 164°46! 1,341.0 34.3 

2 24°25! 164°46' ot ae 

3 24°25! 164°46! Se oe 
21 1 25°38! 161°06' 1,245.4 16.9 

2 25°38! 161°06! = me 

3 25°38! 161°06! Se = 
22 1 23°07! 159°00' 810.7 82.64/ 

2 23°07! 159°00! = = 

3 23°07! 159°00! me ae 
25 1 22°50! 156°20! 1,124.5 50.7 

2 22°50! 156°20! = 2s 

3 22°50! 156°20' Se = 
26 1 25°23! 153°33' ial pay 70.8 

2 25°23! 153°33' - a 

3 25°23! 153°33! == 2 
27 1 22°58! 152°52' 1,198.9 42.5 

2 22°58! 152°52! = oe 

3 22°58! 152°52! se = 
28 1 19°13! 152°55! 1,119.6 26.8 

2 19°13! 152°55! -_ _ 

3 19°13! 152°55! ze >= 
29 1 16°48.5! 154°37.5! 1,283.8 21.0 

2 16°48.5! 154°37.5! 2s as 

3 16°48.5! 154°37.5! 2s mo 
30 1 19°19! 157°11!' 1,364.1 22.0 

N= 12 
Total = 407.1 
X= 33.92 


1/ Plankton hauls 2 and 3 for stations 12 through 29 were surface tows of 20 minutes! duration, for 
collecting larval tuna; weights were not determined. The remaining hauls were oblique from 60m. 
to the surface, 


2/ All hauls were made between 1900 and 2200 hours. 


3/ Volumes determined as cc. /1,000 m.3 have been converted to g./1,000 m. 3, Jellies longer 
than 2 cm, and other organisms longer than 5 cm. are not included. 

4/ Questionable value due to unusual abundance of salps; value not included in the averaging of 
sample weights. 
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Table 17.--Zooplankton station positions and sample weights, 
Charles H. Gilbert cruise 46 


Position Water Weight 
Station 1/] Sample 2/ see (g-/1,000 m.3)4/ 
mM. 


1a, A S13! 154°00! 1,476.4 16.9 
ll B 7213! 154°00' 1,439.6 16.0 
13 A W754 154S1 78 1,587.0 18.3 
13 B 17254" 154 207" 1,571.5 20.4 
14 A 2118! 153°02' 1,646.9 23% 
14 B 21°18' 153°02' 1,634.7 35.5 
16 A 22°48! 153°42' 252 3125 
16 B 22°48! 153°42' 1,465.6 36.2 
17 A 20°48! 157°33' USS a1 2.6 
17 B 20°48! 5 7ie33u 1,698.8 7.0 
17 @ 20°48' 157233" Ws 4739 6.2 
17 D 20°48! 157233) 1,455.1 3.8 
aly/ E 20°48! 157233)" 1,336.7 Bie. 
18 A 20°21" 57°54" 157423 24.6 
18 B 20°21' 157°54' 1,404.9 25.0 
21 A 15°33" 160°15' 1 42a yas} 
21 B 15°33}! 160°15' 1,464.8 13.0 
22 A 17°06' 163°01' 1,403.0 27.8 
22 B 17°06' 163°01' 1,589.1 2207) 
23 A 18°08' 164°57' - 19.3 
23 B 18°08' 164°57' : 18.5 
24 A 20°42! 166°19' ? 16.0 
24 B 20°42! 166°19! d 21.9 
25 A 21°10' 163°09! F 24.6 
25 B 21°10! 163°09' 3 25.6 
26 A 21s ie 159°32' . 24.2 
26 B DUH Te 159°32' . 33:3 
26 @ 21°51" 159°32i : 23725 
26 D 27251 1159232): »382. yIThS5) 
N= ll 
Total = 251.5 
x = 221.86 


1/ All hauls were oblique, from 60 m. tothe surface, except at station 17, where five surface 
hauls were made. 

2/ Samples other than ''A" at each station were for serological studies of larval tuna. 

3/ All hauls were made between 1900 and 2200 hours except at station 17, where the five surface 
hauls were made between 1207 and 1436. 

4/ Volumes determined as cc. /1,000 m.3 have been converted to g./1,000 m.3, Jellies longer 
than 2cm, and other organisms longer than 5 cm. are not included. Volumes of the five surface 
samples from station17 were determined by R. S. Shomura. Total weight equals the average zoo- 
plankton weight at each station, withthe exceptionof surface tows at stationl7 whichwere not included. 
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1/10 


1/12 
1/15 
1/19 
1/23 
1/24 
1/27 
1/28 


1/29 
1/30 


Table 19.--Record of surface fish school, bird flock, and aquatic mammal sightings, 
Hugh M. Smith cruise 50 


Ea 
LZT Lat. N 


18°38' 
18°14' 
18°04' 
U7E58" 
17253" 
ES O)55i4 
17°41" 
12°46! 
LTA" 
16°41' 
20°49! 
1980855" 
20°40! 
18°50' 
18°43' 
18237" 
17556" 
eal ety! 
19S19" 
T9SZOM 
19/932)" 
19°36" 
19°47' 
20°02;.5" 
2215 
22216" 
16°22)" 
14°58! 
14°56! 
Wie 27's 
19220" 
21°01.5' 


Bird flock. 
Number birds in flock. 
Species not determined. 


Position 


Long. W 


155°45' 
155222" 
155513) 
155°08' 
155°04' 
155<01.5! 
154°51' 
150°41' 
NACA fe 
147°13" 
150755" 
153'309" 
15422255 
155°34' 
155°43' 
155%50.9" 
158°06' 
160°40' 
160°49' 
161°03' 
161'°07.'5! 
T6uS17" 
161°30' 
161°47' 
162°43' 
162°43' 
170831" 
168°33' 
168°29' 
161°18' 
1159550} 
L586." 


Surface Fish Schools 
Size of 
fish (lbs. 


Bird floc 
sightings— 


Size of 


Species school 


X (21) ? 
X (65) Yellowfin 
X 6¢1'52:) Skipjack 
= Skip jack 
X (250) ? 
X (20) 4 
= Skipjack 


Skip jack 
2 


Skip jack 
Skipjack 
Skip jack 


2 
? 
2 


Skipjack 
Skipjack 
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Table 20.--Record of surface fish school, bird flock,and aquatic mammal sightings, 
Hugh M. Smith cruise 51 


Surface Fish Schools 
Time Position Bi Size of Size of 
LZT hateaN si Species fish (lbs. school 


3/5 21237" 156°16' - 
3/6 23 S01" 15592570 - 
3/12 20°49' 146°29' 2 Porpoises 
3/13 18°05' 1472385" - 4 Porpoises 
3/14 15°48" 148°35' xX - 
WSS" 148°45' - 4 Whales 
3/15 14°48' T5023)" x ? - 
3/18 22°34! 155°00!' x Skip jack 2 
22°25! 155°20! Xx Skip jack : 
22°25! 155°20! x Skip jack 2 
3/19 22a 57°34 x 2 - - 
2USTG" 157°42' = 2 Whales 
3/2) 2535" 158°58' X - 
2US16" U5 7°54" - 2 Sperm 
whales 
3/22 22034) 161°04' xX = 
22°44! 161°15' xX - 
22°45" 161°29' x - 
22245 55 161.30' xX - 
220585 161°38' - 3 Porpoises 
22057" 16139" xX - 
22857 161°40' xX - 
22°59! 161°48' xX 1 Sperm 
whale 
22253\" 161°47' xX Skip jack - 
22°48' 161°44' xX Skipjack - 
3/23 20°29! 161°06' x Skip jack - 
20°29! 161°06' xX Skipjack - 
20°29! 161°06' X Skip jack = 
20°21' 161°00' xX 2 = 
20°17" 160°58' xX 2 = 
20°16' 160°58' xX 2? = 
3/24 18°24" 159°39! X Skip jack = 
18°26! 159°36! xX Skip jack = 
3/25 19°56' 157°46' xX Skip jack - 
20°46.5' 157710" xX ? = 
3/26 212320 155°%50" xX = 
22.05" 154258" xX = 
22°22. 154°50' xX = 
22°25)! 154°46' x 2 
3/27 23°57 151258" - 1 Whale 
23559)! 51256" xX = 
3/28 2420 149°31' - 1 Whale 
4/1 16°0O1' 148°44' xX 7 
15°39! 149°00!' xX = 
4/3 19°49! 152223)" xX = 
4/5 23°25! 155°31' x Skip jack Large 2 
23'205" 1551247, <5). x Skip jack Medium - 
23°04' 155248" X ? Small - 
4/6 2137 157/523)" x Skip jack Medium - 
2123/5" 157225)! x Skip jack Large - 
21534" 157/226: xX 2? Large - 
22s 57°36. xX ? Large = 


1/ X = Bird flock. 
( ) = Number birds in flock. 
2/ 2 = Species not determined. 
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4/30 


SYA 


5/2 
5/3 
5/5 


5/6 


5/15 


5/16 


5/18 


5/20 


5/21 


5/22 
5/23 


5/24 
5/25 


5/26 


5/27 


5/31 


Table 21.--Record of surface fish school, bird flock, and aquatic mammal sightings, 
Charles H. Gilbert cruise 44 


Position 


Bird flock 
eS al ee 


Lat. _N. 


21239 
21°30! 
21°47' 
Zea! 
24°06' 
24°05' 
DDT 
20°26' 
ZOS125 5) 
20°00" 
20°02' 
20°0O1' 
21°18' 
ZS 10 
21°42' 
235 1e 
2A SAS 
213013" 
20°36' 
20°32" 
20°15' 
20°06! 
20°47' 
20°54' 
21203) 54 
21200! 
20°40' 
PAA 
19302)" 


20°49' 
22539% 
Z2eo2s 
22e2i0 
22230551 
24°29! 
22210) 
22237" 
Zi36\" 
21°43! 
21'250" 
25 2) 
212551 
23°08' 
232 
23°18! 
23°45' 


USA 7A 


Bird flock. 


Number birds in flock. 
Species not determined. 


Long. W. 


158°18' 


162°54' 
162251" 
1162.°53)" 
157231! 
157i229% 
157-21" 
154°16' 
155238! 
155°43' 
155°54' 
155256)" 
156°06' 
57°56" 
157°54' 
V5 5i 
158°10' 
158°14' 
158°32" 
157/°56* 
159°47' 


161°07' 
160°37' 
160°55' 
160°46' 
160S375 
160°38' 
158°04' 
158°28' 
57 732 
157230! 
157°18' 
157°13!' 
W577 21055" 
155°26" 
155°26' 
155°20' 
154°44! 


156°04' 


VO PS PS PS OS EO OK OO OO 


VP PS PS PX PS OPS PS OS OS 


UPS PS PS Pd PS PS PS PS FO OS SO PS 
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Surface fish schools 


Species 


pal 


= 
Skip jack 
"7. 


Skip jack 
Skip jack 
Skip jack 


Skip jack 
2 


Skip jack 
Skip jack 
2. 


Skipjack 
Skip jack 
Skip jack 
Skip jack 

2 

2 

Ye 


Skip jack 
? 


Aquatic 
mammals 


1 Porpoise 


20 Porpoise 
school 


2 Whales 


(2 )Porpoise 
school 

50 Porpoise 
school 


‘usta SutATaA 
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Time Position Bird flock 
LZT Lat. N. sightingsl/ 


Table 23.--Record of surface fish school, bird flock,and aquatic mammal sightings 
Charles H. Gilbert cruise 46 


Surface Fish Schools 
Size of 
fish (lbs. 


Size of 
school 


Aquatic 


Species mammals 


20°32! 157°30! X (200) = 
10/1 17°35! 155°16! X (50) = 
10/3 20°46! 153°04" X (30) = 
10/7 21°13! 157°42! X (36) : 
10/8 21°03! 157°27! X (50) = 
20°55! 157°25! X (40) 2 
20°52! 157°27! X (70) - 
20°59! 157°24! X (200) : 
20°51! 157°30' X (150) = 
10/9 18°59! 158°52! X (50) 7 
18°50! 159°02! X (30) : 
18°49! 159°04' X (30) = 
18°47' | 159°06' X (150) Skip jack = 
18°22.5'| 159°34' X (30) Skip jack = 
18°20! 159°34! X (30) 2 2 
18°05! 159°54! X (200) Skip jack = 
10/11 16°34! 162°10! X (50) 2 = 
16°53! 162°43' X (150) Skip jack = 
10/12 18°46! 164°15.5! X (75) 2 - 
10/13 16°45! 166°17' - 1 Whale 
16°40! 166°23' Xx é 
10/14 19°58! 167°22! X - 
10/15 20°14! 164°07' X = 
10/16 22°38! 161°57' x - 
10/17 22°02! 160°02! = 50 Porpoise 


22°20" 


22-3" 
22:2 16it 
21231" 


=~ 
- 
nono 


Bird flock. 
Number birds in flock. 
Species not determined. 


159°48' 


159°47' 


158°18!' 


159°45.5' 
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Yellowfin 


School 
porpoise 


8 Porpoise 


Cruise Station 


Hugh M. Smith 50 


Hugh M. Smith 51 


Charles H. Gilbert 44 


Charles H. Gilbert 46 


* Not positively identified. 


Table 24.--Summary of longline catch data 


(=I 
od 
ei 

u 

E = 
aa ]-d 
oyu as) 
) 3 o 
“10 ral 
[ow tol “di 
. did MW 
Date, Position elo A 
1959 | Lat. N. | Long. W. | |" 2 


12°50.5'| 149°41' 2] | 5]1 
15°08" 149°37' 2\1 
17°16" 149°17.5!' 3] 2 
16°39! 147°11! 16 
21°02! 148°00" 2 
23°02! 148°03' 7 
24°32! 149°15' | 3 ly fi 
22°47" 153°05! 1] 2}1 
18°48! 165°49' Sila 
16°23' 170°03' 

19°10! 160°03' 


rome pao ea 


1822375 91475318 3) 3) 5} 1 
14°48' 150°13' 1/3) 5) [2 
20°29" 161°06' yj 3 
19°03)! 146°34' yl 1 
16°24' 1'50°22" 3 
2A 153225! lj 2 


161°02' 
160°56' 


151229" 


ronan — pate a 
154005) 


Ht 
1542091 lj 


el eee ee ee 


17°00' 
10/4] 22°52' 


Sieeenanl is 


i ae oh Sees pcan e eee eS See oa ee eS 


Reese 3 See Dh ee ee [ea is EE 


153925" 
15257" 
160°15! 


Se ee es <r Sailfish 


| = 


Described in 


Longline Fishing Log as having blue 


pointed snout, 


large teeth and dark 


spots on ventral surface. 
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Shortnosed Spearfish 
Great Blue Shark 


5a cae ae ae Sey shark 


a SN (lie eo ee ee || ee eee) ee ee es Whiteti pL shark 


SE oa sere e ne E 


*Mackerel Shark 


Shark (Sp. 
[Sana | 


Table 25.--Summary of surface trolling catch data 


Date, | Tine 
1959 L2T Lat. N. ge. W. 


Hugh M. Smith 50 18°34" 
18°12' 
16°03' 
16°02" 
12e250' 
2S 
17°14.5' 
16°43' 
21°02" 
19/209" 
20°40.5' 
18°00' 
14°24" 
14°40! 
15c116" 


Hugh M. Smith 51 J 23°41' 
23°47" 
Ss27 
T6255" 


22°05' 
222s 
23¢51u 
23°32" 


Charles H. Gilbert 44 24°05! 
20°00' 
2130! 
21°04' 
22225" 


Charles H. Gilbert 45 25°19" 
22°04! 
19°42! 


Charles H. Gilbert 46 17°36' 
17°35! 
17°32" 
20°38! 
20°42' 


1/ Sighted from vessel, not caught. 
2/ "A few,'' sighted from vessel near floating log. 
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Long. W 


155°40' 
S52 
153°30' 
153.228" 
149°38' 
149°39' 
149°00' 
147°20.5' 
148°00' 
153/509" 
154°22.5' 
158°06' 
1672305" 
164°0.8' 
163°36' 


LS Ss1 
155°08' 
148°39' 
152°1355" 


155212" 
155°04' 
152/210" 
147°29' 


11591202)? 
162°54' 
15522955)" 
158°09' 
160°36.5* 


162°15' 
1S 7/2518 
152°43" 


15527" 
155°04' 
167°01' 
163°39' 
163°31' 


Catch 
Species 


dolphin 


" 

" 
bigeye 
dolphin 


" 
" 


dolphin 


" 


wahoo 
dolphin 


" 


wahoo 


dolphin 
" 


Number 


PRP RP RPE BP RP RP RP RP RP EP Pe 


PROP RFPNRF WHE 


PNORPNPE 


BR 


PRrENMNeE 


Table 26.--Summary of skipjack tagging 


Date, Position Number 
1959 Lat. N. tagged 


Cruise Average 


Hugh M. Smith 51 22°48' 161°45' 42.7 
Dowie 61°35) 44.4 
20°30' Ver23is 63.7 
Charles H. Gilbert 44 22°20" 160°55' 61.1 
222108 158°04' 41.6 
Charles H. Gilbert 45 223" 157/503" 76.4 
21°NS! M5 Sis! 47.8 


Charles H. Gilbert 18°41' 159°14' 
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Table 27.--Common and scientific names of fishes reported 


Common Name 
Mackerel Shark 
Great Blue Shark 


Silky Shark 


Whitetip Shark 
Lancet Fish 
Flying Fish 
Skip jack 
Bigeye Tuna 
Yellowfin 
Wahoo 
Shortnosed Spearfish 
Marlin 

Black Marlin 
Striped Marlin 
Sailfish 
Dolphin 


Puffer 


Scientific Name 


Lamna ditropis (Hubbs and Follett) 


Prionace glauca (Linnaeus) 


Eulamia floridanus (Bigelow, Schroeder, and 
Springer) 


Pterolamiops longimanus (Poey) 


Alepisaurus sp. 


Exocoetidae 

Katsuwonus pelamis (Linnaeus) 

Parathunnus sibi (Temminck and Schlegel) 
Neothunnus macropterus (Temminck and Schlegel) 
Acanthocybium solandri (Cuvier and Valenciennes) 
Teptrapturus angustirostris Tanaka 

Makaira sp. 

Istiompax marlina (Jordan and Hill) 

Makaira audax (Philippi) 

Istiophorus orientalis (Temminck and Schlegel) 
Coryphaena hippurus Linnaeus 


Lagocephalus lagocephalus (Linnaeus) 


71 


TU 


S WHSE 


